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ABSTRACT
As part of ongoing studies of the bats of Suriname, karyotypic information is presented
for 17 species . Chromosomal data are presented for the first time for Peronymus leu-
copterus , Peropteryx macrotis , Mimon bennettii, Artibeus concolor, Furipterus horrens,
and Thyroptera discifera. Additional chromosomal data are presented for 11 other
species of bats for which some information was available previously.
INTRODUCTION
As part of an ongoing study of the mammalian fauna of Suriname,
we have examined the karyotypes of 17 species of bats (Table 1). No
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karyotypic data have been published for six of the species. Of the
other 11 species, these are the first karyotypic data based upon Suri-
namese specimens for six species and we have additional information
for five species discussed by Honeycutt et al. (1980). The specimens
reported herein are part of the sample which formed the basis for the
report by Genoways et al. (1981) on bat records for Suriname. They
discuss the reasons for conclusions concerning specific identification.
In those cases where our data are indistinguishable from those in the
literature, we have simply presented the information on Table 1 and
Specimens Examined. Accounts are given for those species where the
data warrant them.
METHODS AND M AT E RIALS
Standard karyotypes were prepared from in vivo bone marrow techniques (Baker,
1970). A minimum of five spreads were examined per specimen. G-banded karyotypes
were prepared from fibroblast cultures (Patton and Baker, 1978).
SPECIES ACCOUNTS
Cormura brevirostris (Wagner)
2n = 22; FN = 40
Karyotype of a male of this species from Leticia, Colombia, was
reported by Baker and Jordan (1970). The karyotype of this single
individual was unique among bats in that the total size of the X-chro-
mosome was over 30% of the haploid genome, and in that the largest
pair of autosomes was heteromorphic in the length of the short arm.
We have examined six males and one female of this species from
Suriname and find this uniquely large X-chromosome to be character-
istic of all individuals. The autosomal heteromorphism noted in the
Colombian specimen was also present in our sample .
Peronymus leucopterus (Peters)
Fig. 1, 2n = 48; FN = 62
This species has the highest diploid number thus far reported for an
emballonurid (Baker, 1970; Baker and Jordan, 1970). If many of the
short arms in the autosomal complement are assigned fundamental
values, the fundamental number could be as high as 78. Unlike the
karyotype of most other ernballonurids, there is little variation in size
of the chromosomes in the karyotype of this species, with the 23 pairs
of autosomes consisting of a gradated series of medium-sized elements.
The largest pair of autosomes are approximately the size of the X-
chromosome. The X-chromosome is a medium-sized submetacentric
and the Y-chromosome can not be identified unequivocally. However,
it is probably one of the smaller elements . A comparison of Figs. 1 and
2 will quickly reveal that the karyotype of Peronymus would have to
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Fig. I.-Representative karyotype of a male Peronymus leucopterus from Surin ame:
Para; Zanderij.
undergo many chromosomal rearrangements to become like that of
Peropt eryx ma crotis . For example, in the karyot ype of Peronymus,
all autosomes are esse ntially the same size or smaller than the X-chro-
mosome , whereas in Peroptery x all auto somes are equal to or larger
Fig. 2.- Representative karyot ype of a male Peropteryx ma crotis from Suriname: Sar-
arnacca ; Vo1tzberg.
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than the X-chromosome. This means that if the X-chromosome is the
same size in the two karyotypes then essentially all elements would
need to be rearranged to relate the two karyotypes .
Peropteryx macrotis (Wagner)
Fig. 2, 2n = 26; FN = 48
The autosome s of this species are composed of 11 pairs of metacen-
tric or submetacentric elements plus one pair of subtelocentric ele-
ments . The pair of autosomes in Fig. 2 that are fourth from left in the
top row have a secondary constriction proximal to the centromere on
the lower arms . The X-chromosome is a medium-sized, near acrocen-
tric chromosome and the Y-chromosome is also a near acrocentric
chromosome that is about half the size of the X-chromosome. The
published kary otypic data for other emballonurids (Baker, 1970; Baker
and Jordan, 1970; RayChaudhuri and Pathak , 1966) fail to reveal a
karyotype that is grossl y similar to either Peropteryx (Fig. 2) or Per-
onymus (Fig. I) . See also the account for Peron YI1111s for discu ssion
of the relation ships of Peronymus and Peropteryx,
Lonchorhina aurita Tomes
2n = 32; FN = 60
Karyotype of this specie s has been reported by Baker and Hsu
(1970) and Baker (1973). The karyotype is essentially like that reported
by these authors, except that in a smaller pair of autosomes the short
arm is reduced to a point where the element may appe ar acrocentric
in overcontracted spreads. Whether or not this represent s geographic
variation is unclear at this point.
Micronycteris hirsuta (Peters)
2n = 30; FN = 32
There are two karyotype s reported for Mic rony cteris hirsuta (Baker
et al. , 1973 ; Baker, 1979) . Specimens from Middle America have a
diploid number of 30, whereas specimens from Trinidad have a diploid
number of 28. The three specimens from Suriname have a karyotype
like that reported for Middle American specimens. The fact that the
2n = 30 karyotype has been reported northwest of Trinidad in Middle
America and southeast of Trinidad in Suriname would suggest the .
strong pos sibility that the 2n = 28 karyotype may be restricted to Trin -
idad .
Micronycteris minuta (Gervais)
2n = 28; FN = 52
There doe s not appear to be much difference between the karyotype
of our specimen and the specimen figured by Baker (1979: PI. 6), ex-
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Fig. 3a.-Representative karyotype of a female Mimon bennettii from Suriname: Sar-
amacca; Vo1tzberg.
cept that the smallest pair of auto somes is distinctly biarmed in the
Suriname specimen, whereas the homologous pair in the specimen
from Trinidad was more acrocentric in nature.
Mimon bennettii (Gray)
Fig. 3, 2n = 30; FN = 56
The autosomal complement of this species consists of a gradated
series of biarmed elements ranging from large to medium. The X-chro-
mosome is a medium- sized metacentric element and Y-chromosome is
minute. All autosomes except the pair discussed below are submeta-
centric or metacentric . Each chromosome of one of the three smallest
pairs has two secondary constrictions. This particular chromosomal
configuration of secondary constrictions has not been recorded in any
other phyllostomid species thus far studied .
In the seventh largest pair of autosomes there is a chromosomal
polymorphism. Both chromosomal morphs are subtelocentric ; how-'
ever, one morph clearly has a more telomeric placement of the cen-
tromere than does the other, which might be called subtelocentric or
submetacentric depending upon the spread available. This polymor-
phism is shown in Fig..3a as the first pair on the second row. The G-
banding pattern and nature of the polymorphism are shown in Fig. 3b.
The rearrangement which has resulted in this polymorphism is prob-
ably a pericentric inversion (Fig. 3b). Based on standard karyotypes,
all four individuals examined possessed this polymorphism. It is of
interest to note that a similar polymorphism (involving three morphs)
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Fig. 3b .-G-banded preparation of the seventh largest pair of autosomes of the Mimon
bennettii to show the nature of the chromosomal polymorphism in this species. Arrows
indicate the positions of the centromeres.
has been reported for Mimon crenulatum (Baker et aI., 1972); how-
ever, in M. crenulatum the polymorphism involves the fifth largest
pair of autosomes.
Some authors have considered Mimon bennettii and Mimon cozu-
melae to be con specific (Schaldach, 1965; Jones, 1966; Goodwin,
1969), whereas others have considered them to be distinct species
(Carter et al., 1966; Gardner et al., 1970; Jones and Carter, 1976; Hus-
son, 1978). Minimally the karyotype of one species must go through
two rearrangements to be converted to the karyotype of the other (see
Baker, 1979, for chromosomal data for M. cozumelae). As chromo-
somal races are uncommon in phyllostomid bats these data indirectly
suggest that M. bennettii and M. cozumelae will prove to be specifi-
cally distinct.
Tonatia carrikeri (J. A. Allen)
Fig. 4, 2n = 26; FN = 46
A diploid number of 26 and fundamental number of 46 were reported
by Gardner (1977) for this species based upon material from Peru. Our
specimen, a female , has these same values . As a karyotype of this
species has not been published, one is shown in Fig. 4.
Choeron iscus intermedius (1. A. Allen and Chapman)
2n = 20; FN = (36)
The karyotype of this species is figured in Honeycutt et al. (1980:
Fig. 7). The karyotype of another female from Zanderij is essentially
like the one figured except that in the third largest pair of autosomes
there is a polymorphism . One element is subtelocentric as previously
figured, whereas the other element is submetacentric. One of us (Bak-
er) has examined the karyotypes of several specimens of this species
from Trinidad and has found a similar polymorphism in the third largest
pair of autosomes. Other polymorphisms were also found in the Trin-
idadian specimens.
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Table I.-Chromosomal data for bats from Suriname. Symbols are 2n , diploid number;
FN, fundamental number; M, metacentric; SM, submetacentric; ST, subtelocentric; A,
acrocentric .
Number of
specimens
reported
in
this
Source of study
photograph
Taxon 2n FN X Y of karyotype <3
Emballonuridae
Cormura brevirostris 22 40 M A Baker and Jordan, 5 2
1970
Peronymus leucopterus 48 62 SM SM This paper 1
Peropteryx macrotis 26 48 ST ST This paper 4 3
Saccopteryx leptura 28 38 SM M Baker and 1
Jordan, 1970
Phyllostomidae
Phyllostominae
Lonchorhina aurita 32 60 Baker, 1979 3
Micronycteris hirsuta 30 32 Baker, 1979 3
Micronvcteris minuta 28 52 ST A Baker, 1979
Micronycteris nicefori 28 52 SM A Baker, 1979
Mimon bennettii 30 56 SM A This paper 3
Tonatia carrikeri 26 46 This paper 1
Tonatia schulzi 28 36 A A Honeycutt et aI., 2
1980
Glossophaginae
Choeroniscus intermedius 20 (36) Honeycutt et aI.,
1980
Glossophaga soricina 32 60 Baker, 1979
Carolliinae
Rhinophylla pumilio 34 64 SM A Honeycutt et aI. , 3
1980
Stenodermatinae
Artibeus concolor 31 56 ST A-A This paper
Furipteridae
Furipterus horrens 34 62 This paper
Thyropteridae
Thvroptera discifera 32 38 SM A This paper
Artibeus concolor Peters
Fig. 5, 2n = 31; FN = 56
Artibeus concotor has a diploid number of 31 in our male specimen,
which is not unexpected because most other species of Artibeus have
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Fig. 4.-Representative karyotype of a female Tonatia carrikeri from Suriname: Para;
Zanderij.
a diploid numbe r of 31 in males. Autosomally, A. callco tor is similar
to other species in this genus with 10 pairs of submetacentric or meta-
centric elements and four pairs of subtelocentric elements. The two Y-
chromosomes are acrocentric. There are currently 12 species recog-
nized in the genus Artibeus (Baker, 1979); of these all but A . phaeoti s
and A. watsoni have two Y-chromosomes in males. The single biarmed
Y-chromosome of A. phaeotis and A . watsoni appears to be a valuable
taxonomic character. With the addition of data from A . concolor, all
currently recognized specie s of Artibeus are known karyotypically.
\
Fig. 5.-Represent ative karyotype of a male Artibeus concotor from Suriname: Para;
Zanderij .
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Fig. 6.-Representative karyotype of a female Furipterus horrens from Suriname: Sar-
amacca; Voltzberg.
Furipterus horrens (Cuvier)
Fig. 6, 2n = 34; FN = 62
The karyotype of this species consists of a gradated series of
biarrned elements ranging from large to small plus a pair of small ac-
rocentric chromosomes. Three of the larger pairs are subtelocentric in
nature (large arm is more than twice the length of the short arm). The
remainder of the biarmed elements are submetacentric or metacentric
chromosomes. As only a female was examined the sex elements could
not be determined.
These are the first chromosomal data reported for this family . The
diploid, fundamental values, and karyotypic characteristics are well
within the range of values for other bats.
Thyroptera discifera Lichtenstein and Peters
Fig. 7, 2n = 32; FN = 38
The autosomes of this disk-winged bat consist of four pairs of
biarmed elements plus a gradated series of 11 pairs of acrocentric
elements. Of the biarrned autosomes, the second largest pair ap-
proaches a subtelocentric placement of the centromere. The other
three pairs of biarms have a submetacentric or metacentric centromere
placement. The X-chromosome is a metacentric element which is larg-
er than any biarmed autosome . The Y-chromosome is tentatively iden-
tified as an acrocentric element about half the size of the X-chromo-
some.
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Fig. 7.-Representative karyotype of a male Thyroptera discifera from Suriname: Sar-
amacca; Raleigh Falls.
The karyotype of the only other species in the family Thyropteridae,
T. tricolor, was reported by Baker (1970) and Honeycutt et al. (1980).
The karyotype of T. discifera can be derived from that of T. tricolor
by four centric fusions, plus events which would change the acrocen-
tric X-chromosome to a biarmed element and an enlargement of the
Y-chromosome. Baker and Bickham (1980) reviewed the magnitude of
change that generally distinguishes congeneric species and found that
most differ by fewer than six chromosomal rearrangements. However,
some congeneric species were distinguished by as many as 20 rear-
rangements. If the standard karyotypes in this case are reflective of
the magnitude of chromosomal evolution that distinguishes these two
species (see Haiduk et aI., 1981), then we interpret this variation be-
tween T. discifera and T. tricolor as being well within the range which
characterizes congeneric species of bats thus far studied .
SPECIMENS EXAMINED
Cormura brevirostris .-NICKERIE: Avanavero, 4°52'N, 57°21'W (I', CM 68554); PARA:
Zanderij, 5°n'N , 5SOl2'W (50, CM 68370-73, 68555; 1', CM 68556).
Peronymus leucopterus s--Pxe»: Zanderij , 5°27'N, 55°12'W (0, CM 68374).
Peropteryx macrotis.-SARAMACCA: Voltzberg, 4°40'N , 56°12'W (40, CM 68377-80;
31' , CM 68376, 68557-58).
Saccopteryx leptura .-SARAMAccA: Voltzberg, 4°40'N, 56°12'W (0, CM 68383).
Lonchorhina aurita .-NlcKERIE: Avanavero , 4°52'N, 57°21'W (31' , CM 68385-86,
68637).
Micronycteris hirsuta .-NlcKERIE: Kabalebo, 4°51'N, 57°24'W (I', CM 68638). PARA:
Zanderij, 5°27'N, 55°12'W (21', CM 68387-88).
Micronycteris minu ta.-SARAMACCA: Voitzberg, 4°40'N, 56°12'W (0, CM 68391).
Micronycteris nicefori.-NlcKERIE: Kabalebo, 4°51'N, 5r24'W (0, CM 68643).
Mimon bennettii.-SARAMACCA: Voitzberg, 4°40'N, 56°12'W (0, CM 68663; 31', CM
69393-95).
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Tonatia carrikeri.s-Ps s»: Zande rij, 5°27'N, 55°12'W ( <;>, CM 68400).
Tonatia sc hu/zi.-NICKERIE: Kayserberg Airstrip, 3°06'N , 56°29'W (0, CM 68706).
SARAMACCA: Raleigh Fa lls, 4°44' N , 56°12'W (0, CM 68409).
Choeroniscus interme dius. i--Psso: Zanderij , 5°27' N , 55°12'W ( <;>, CM 68413).
G/os sophaga soricina.-PARA: Zanderij , 4°27'N, 55°12' W ( <;> , CM 68414).
Rhinophylla pumilio .c-Pxe»: Zanderij, 5°27'N , 55°12'W ( <;> , CM 68869). SARAMACCA:
Raleigh Fa lls, 4°44' N, 56°12'W ( <;> , CM 68887); Voltzberg, 4°40'N , 56°12'W (0 , CM
68891; s , CM 68890).
A rtibeus conc% r.- PARA: Zande rij , S027' N, 55°12'W (0 , CM 68421).
Fuript erus horrens. -SARAMACCA: Voltzberg , 4°40'N , 56°12'W ( <;> , CM 68439).
Thyroptera discifera .-SARAMACCA: Raleigh Falls, 4°44' N , 56°12'W (0 , CM 68440).
ACKNOW LEDGMENTS
Our fieldwork in Suriname was supported by a grant from the Alcoa Foundation ,
Charles L. Griswold, President. We gratefull y ackn owledge thi s support. Laboratory
pha ses of the stud y were supported by NSF grant DEB-80-04293 to Baker.
We would like to thank Henry A. Reichart, STINASU, for his assistance during our
work and for making the many faci lities of STINA SU available to us. Without his help ,
our work in Suriname would have been impossible . Fe rdinand L. J . Baal , Departm ent
of Forestry, issued our permits. Mr. Leo Robert s, STI NASU, proved to be an exce llent
field guide , and most congenial companion. The per sonnel of Surinaams Museum of
Natural History, par ticularl y Marga Werk hoven and Mr. 1. Douglas, were helpful in
making housing and laboratory facilities available for our use. Mr. E. W. Kensmil of
the Airports and Civil Aviation was very helpful in providing some of our air transpor-
tation to the country' s inte rior. Dr. Rob er t Power of the Uni ver siteit van Suriname
ass isted in acquiring chemicals for our karyological studies . Jane A. Groen and Stephen
L. Williams ass isted with the collecti on and preparation of specimens. Lynn W. Robb ins
prep ared the G-banded preparation from which Fig. 3b was made .
LITERATUR E CITED
BAKER, R. J . 1970. Kary ot ypic trends in bat s. Pp . 65-96, in Biology of bats (W. A.
Wimsatt , ed .), Academic Pre ss, Ne w York , l :xxii + 1-406 .
---. 1973. Compara tive cytoge netics of the New World leaf-nosed bats (Phyllosto-
matid ae) . Periodicum Biologicum , 75:37-45.
---. 1979. Karyology. Pp . 107-1 55, in Biology of bats of the New World family
Phyllostomatidae , Part III (R. J . Bake r, J . K. Jone s, Jr. , and D. C. Carter, eds.),
Spe c . Pub!. Mus., Texas Tec h Univ., 16:1-441.
BAKER, R. J ., and J. W. BICK HAM . 1980. Karyotypic evolut ion in bat s: ev idence of
exten sive and conserva tive chromosomal evolut ion in closely related taxa . Syst.
Zoo!. , 29:239-253 .
BAKER, R. J . , A . L. GARDNER, and J. L. PATTO N. 1972. Chromoso mal polymorphism
in the phyllostomatid bat , Mimon crenulatum (Geoffroy) . Ex perientia, 28:969.
·BAKER, R. J . , H . H . GENOWAYS, W. J . BLEIER, and J . W. WARNER. 1973. Cytotypes
and morphometries of two phyllostomat id bats, Micron yct eris hirsu ta and Vam -
pyressa pusi lla . Occas . Paper s Mus., Texas Tech Univ., 17:1-1 0.
BAKER, R. J . , and T. C. Hsu . 1970. Fu rt her studies on the sex -chromoso me systems
of the America n leaf-nosed ba ts (Chiropte ra , Phyllostomatidae). Cytoge net ., 9: 131-
138.
BAKER, R. J ., and R. G. JORDAN. 1970. Chromosomal studies of some Ncotropical
bat s of the families Emball onuridae , Noct ilionidae , Natalidae , and Vespertilionidae .
Caryologia, 23:585-604.
CARTER, D. C .; R. H . PINE, and W. B. DAVIS. 1966. No tes on Middle American bat s.
Sou thweste rn Nat., 11:488-499.
344 ANNALS OF CARNEGIE MUSEUM VOL. 50
GARDNER, A. L. 1977. Chromosomal variation in Vampyressa and a review of chro-
mosomal evolution in the Phyllostomidae (Chiroptera). Syst. Zoo!. , 25:300-318 .
GARDNER, A. L. , R. K. LAVAL, and D. E . WILSON. 1970. The distributional statu s of
some Co sta Rican bat s. J. Mamm ., 51:712-729.
GENOWAYS, H. H ., S . L. WILLIAMS, and J . A. GROEN. 1981. Result s of the Alcoa
Fo unda tion-Surina me Expeditions . V. Notewo rthy records of Suriname se mam-
mals. Ann. Carnegie Mus. , 50:319-332.
GOODWIN, G. G. 1969. Mamm als fro m the stateo of Oaxaca, Mexico, in the American
Museum of Na tural H isto ry. Bul!. Amer. Mus . Na t. Hist. , 141:1-269.
HAJD UK , M. W., R. J . BAKER, L. W. ROBBI NS, and D. A. SCHLITTER. 1981. Chro-
mosomal evolution in African Megachiroptera: G- and C-band ass ess ment of the
magnitude of change in similar standard kar yot ypes. Cytogenet. Cell Genet., in
press.
HONEYCUTT, R. L. , R. J . BAKER, and H. H . GENOWAYS . 1980. Results of the Alcoa
Foundation-Suriname Expeditions. III. Chromosomal data for bat s (Mammalia:
Chiroptera) from Suriname. Ann . Carnegie Mus. , 49:237-250.
H USSON, A. M. 1978. The mammals of Suriname. Zoo!. Monogr., Rijksmus. Natuur.
Hist. , 2:xxx iv + 1-569.
JONES, J . K., JR. 1966. Bat s from Guatemala . U niv. Kans as Pub!. , Mus. Nat. Hist. ,
16:439-472.
JONES, J. K. , JR. , and D. C. CARTER. 1976. Annot ated check list , with keys to subfam -
ilies and genera . Pp . 7- 38, in Biolog y of bat s of the New Wo rld famil y Ph yllosto-
matidae , Par t I (R. J. Baker , J . K. Jones , Jr. , and D. C. Carter , eds .) , Spec. Pub!.
Mus. , Te xas Te ch Univ., 10:1-218.
PATTON, J. C., and R. J . BAKER. 1978. Chromosom al homology and evolution of
phyllostomatid bats. Syst. Zoo!. , 27:449-462.
RAYCHAUDH URI , S . P. , and S. PATHAK. 1966. Stud ies on the chromosomes of bat s:
list of worked out Indian species of Chiroptera . Mamm . Chromo. News!. , 22:206.
SCHALDACH, W. J . , JR. 1965. No tas breves sobre algunos mamiferos del sur de Mexico .
Ann. Inst. Bio!., Univ . Mexi co , 35: 129-137.
